Abstract. -The static magnetic properties of single crystals of Mn304 have been measured from 4.2 O K to room temperature. Below the Nee1 point (42 OK) the c-axis is a magnetically hard direction (Kc = -1.60 X 107 ergs. cm-3 at 4.2 OK). The anisotropy persists in the paramagnetic phase from the Nkel point up to 100 OK. The spontaneous magnetization extrapolated to 0 O K is 1.84 p~/mole, suggesting a canted spin arrangement. From our static measurements we propose that below the Nee1 point all spins lie in the basal plane.
Single crystals of Mn30, (hausmannite), have been grown. from a Borax-flux according to [I] . Below 1450 OK the crystal structure is a tetragonally distorted spinel, with c/a = 1.16 at room temperature. The following description however is given in t e e s of the chemical bc unit cell where c/a = 1.16 x 4'2 = 1.64.
I. Spontaneous magnetization. -From low field measurements (10 kG), Dwight and Menuyk [2] showed the a-axis to be an easy direction of magnetization. We have measured the high field (max 60 kG) a-axis magnetization. The isotherms on figure 1 show an anomaleous curvature for temperatures close to the transition point (420K), and in fact this point cannot be determined from the spontaneous magnetization obtained by zero-field extrapolation. Figure 2 shows these extrapolations below 400K. The OOK extrapolation on figure 2 of 1.84 pB/mole agrees with the result from 121. -In a c-direction the magnetization is linear with field over the whole temperature range except between 28 OK and 44OK, where a slight saturation effect is observed above 40 kG. Below the N6el point the anisotropy energy Ec referred to this direction can then be written Ec = Kc sin2 8, where 8 is the magnetization inclination with c-axis. At 4.2 OK,
ergs cm-3 corresponding to Kc/Ms = -74 kG .
From the reciprocal susceptibilities shown in figure 2 it follows that the NBel point is determined most accurately from the discontinuity in 1 /~, at 42 OK. In the high temperature range our results agree satisfactory with Rosenbergs data on polycrystalline samples [3] , and the paramagnetic anisotropy vanihsing at lOOOK has previously been observed by and extended by Dwight and Menuyk [2] to include magnetocrystalline anisotropy. Their notation is used throughout this discussion. The low spontaneous magnetization at 0 OK has previously been explained from a canted spin configuration : A-site spins are supposed colinear in the basal plane, and B-spins inclined an angle $ with the A-spins. The resultant of the B-spins is antiparallel with the A-spins. Subdividing the spin system into two A-and B-lattices respectively, the molecular fields may be written and from figure 2 we see that xc -4 . 8 .~~~~. This means that the first term in (2) must be posltlve which requires K to be negative. But in that case the B-spins will be in an energy minimum when they lie in the basal plane. Therefore we tentatively propose that all spins lie in the basal plane in contradiction to previous assumptions. However, with our values of n and p and any reasonable value of a we at present can give neither a quantitative interpretation of the observed anisotropy in x for 42OK c T 2 100 OK nor of the detailed behaviour of x for T 7 100 OK.
